Capsule size of five isolates of Cryptococcus neoformans was controlled by cultivation in media containing varying amounts of sugar. High concentrations of sugar (e.g., 16%) suppressed encapsulation whereas low concentrations (e.g., 1%) allowed maximal encapsulation. Suppression of capsule size was attributed at least in part to the increased osmolarity of the medium because a medium with low sugar concentration but having high osmolarity (by virtue of added sodium chloride) also produced cells having small capsules. a characteristic which has been constant for nearly 30 years since primary isolation from spinal fluid of a patient who died of cryptococcosis. Isolate 98, originally from soil, was relatively dry in culture and had small capsules. The other isolates were intermediate in terms of mucosity and capsule size. One of these, 145, was used to infect mice. Seven-day-old cultures were harvested from agar and suspended in phosphate-buffered saline, and dilutions were prepared to contain varying concentrations of viable particles. Male CD-1 mice (Charles Rivers) were inoculated with 0.5 ml into a tail vein and, at the time of inoculation, the concentration of viable particles per inoculum was confirmed by triplicate pour plates.
Capsule size of five isolates of Cryptococcus neoformans was controlled by cultivation in media containing varying amounts of sugar. High concentrations of sugar (e.g., 16%) suppressed encapsulation whereas low concentrations (e.g., 1%) allowed maximal encapsulation. Suppression of capsule size was attributed at least in part to the increased osmolarity of the medium because a medium with low sugar concentration but having high osmolarity (by virtue of added sodium chloride) also produced cells having small capsules. 
RESULTS
Effect of medium upon encapsulation. Encapsulation was greatest in media that contained the lower amounts of glucose and was suppressed at the higher concentrations, in either broth or agar, and irrespective oftemperature of incubation. When salt was substituted for the bulk of the glucose, the same degree of repression was observed, even though the saltcontaining agar had the same low amount of glucose (i.e., 1%) that previously promoted large capsules (Fig. 1) . Also as before, decrease in capsule size was accompanied by transformation of colonies from mucoid to dry and nonmucoid. Size of capsules was influenced also by pH -they were larger at pH 7 than at 5-but the effect was less pronounced than that of sugar concentration. The relationship between glucose concentration, pH, and capsule size was noted with all isolates, although not always to the same degree, and was most pronounced with strain 145. As can be seen in Fig. 2 Ability to control capsule size in vitro pernitted an investigation of a possible relationship between capsule size and virulence, a relationship that has been debated for a number of years. For the most part, previous studies have been concerned with evaluating a series of isolates that varied in culture mucosity but which originated from different sources (6, 8, 13) . In an extensive study in our own laboratory (unpublished data), virulence of 50 isolates, derived from a wide variety of sources, including soil, fatal human disease, and asymptomatic infection, varied greatly, and there was no correlation between virulence and size of capsules.
Another approach has been to compare virulence of mucoid or nonmucoid variants with that of a parent culture having opposite colony characteristics. Drouhet et al. (3) and Bulmer et al. (2) felt that they demonstrated a correlation between large capsules and virulence in this way. Kase and Metzgar (7), on the other hand, had a totally different experience with laboratory-derived variants. Their variant, which had a capsule of reduced size in vivo (personal communication) as well as in vitro, was more virulent than the mucoid parent culture. Failure of any isolate to form capsules in vivo has been the exception (14) .
Perhaps the most convincing observation that size of capsule of cells in an inoculum seems unrelated to capacity to produce disease, at least in experimental animals, came from the work of Littman and Tsubura in 1959 (11) . They controlled capsule size of a single isolate by varying the conditions of growth, and the two culture types had no difference in virulence. In a comparable experiment (unpublished data), we also were unable to demonstrate a relationship between virulence and capsule size in that there was no significant difference in the rate of dying between groups of 20 mice inoculated with 103 encapsulated cells (grown on a thiamine-enriched agar) or the same dose of cells having virtually no capsule (grown on Sabouraud glucose agar). In fact, animals given the non-encapsulated cells actually died somewhat sooner. In the present study, a single isolate was again cultivated in such a way as to either suppress or permit maximal encapsulation. When the resultant large-or small-capsuled cells were compared for virulence in mice, there was no significant difference in the rate of dying. These consistent results convince us that a parenteral inoculation of cells having either large or small capsules may be capable of initiating fatal disease in laboratory animals, and this capacity is an inherent characteristic of the isolate, unrelated to capsular polysaccharide in the inoculum. This conclusion is reached despite observations that purified cryptococcal polysaccharide inhibits phagocytosis (1) and that phagocytosis correlates inversely with capsule size (e.g., 1, 12) . Apparently the host is unable to dispose of the non-encapsulated inoculum before encapsulation resumes. In fact, even in the recent experiments, mice given cells having small capsules began to die before those inoculated with large-capsuled cells. Assuming this not to be an artifact, it is speculated that small-capsuled cells may be more extensively disseminated during the first few minutes of exposure, whereas large-capsuled cells, because of their large size, are more quickly trapped in the capillary bed of the lungs. It is further speculated 
